A Watery Road to Critical Thought:
Oceanography's Place in Science Education
My greatest professional joy for more than three decades has been teaching general oceanography to students not majoring in science. Science education and science students have changed substantially over that time-professors have become more specifi c and detailed in their coverage of our fi eld, but our students are less aware of the basic facts needed to assimilate the information. We face three high hurdles: 
GEOGR APHICAL AWARENESS

LOGICAL AWARENESS
The relationship between cause and effect seem comfortable to us, but don't be so sure about those undergraduates sitting out there. Thermodynamic irrationality is rampant! They know that if you take heat out of water, it will get colder. Now ask for a show of hands-how many students think hot water freezes faster than cold? (You'll be astonished at the pervasiveness of this idea.) Draw clear graphs, explain the latent heat of fusion, take the freezing process step-by-step, and show how the heat added to water by the water heater must be removed by the refrigerator before the temperature of the water ends up where it started! Step by step.
They will understand, but only half their brain will be with you-they suspect some sort of "trick." In the beginningscience-student's mind, logic is easily trumped by mystery.
There's no sense fi ghting a frontal battle. A fl anking movement using the beauty of the scientifi c method will do the trick, but never approach the discussion with the "curiosity > observation > hypothesis > experiments > theory > law" progression. They've suffered through this a dozen times-with the same ineffective result-and you won't be able to make it work for them either. 
Oceanography M A N U S C R I P T S U B M I S S I O N O b j e c t i v e o f Oceanography
Oceanography is a valuable resource for the oceanographic community. The magazine presents signifi cant research programs, noteworthy achievements, exciting new technology, and articles that address public policy and education and how they are affected by science and technology. The Oceanography Society (TOS) believes that this high-quality periodical can provide information to government agencies and legislatures.
W h a t G e t s O u r A t t e n t i o n
• Brief Articles • Book Reviews • Interviews • Commentaries • Critical Essays
• Meeting Reports • Research Reviews
S u b m i t t a l R e q u i r e m e n t s
All submissions must be typewritten and double-spaced. Acknowledgements, callouts, references, tables, and fi gures should follow the stylistic conventions defi ned in the Oceanography Style Guide (see www.tos.org/oceanography).
Please submit each manuscript as an electronic fi le to the Editor, Dr. Ellen S. Kappel, at ekappel@geo-prose.com. The Editor reserves the right to request the author to submit the fi nal text and graphics fi les in publishing-compatible electronic formats. Submitted material will be reviewed for style, relevance to the TOS mission and quality by the Editor, associate editors, and by external reviewers.
L a n g u a g e S t y l e
Oceanography is a scientifi c magazine, not a technical journal. The desired writing style is less technical and more compact than that typically used in scientifi c papers. Strive for clarity and simplicity. Target your article to graduate students, professional oceanographers of all traditional disciplines, and other scientifically literate audiences. Avoid technical or mathematical jargon. Write captions so that readers can get the main points of the manuscript by perusing them.
A p p r o x i m a t e L e n g t h L i m i t a t i o n s
• Feature Articles: 10-12 double-spaced pages; 4-5 fi gures.
• Review and Comment Pieces: 5-8 double-spaced pages; 2-3 fi gures.
• Other articles (e.g., news and information, meeting reports, book reviews) should be as concise as possible. Meeting reports should describe goals, activities, and accomplishments; not agendas, programs, and attendance.
P u b l i c a t i o n C h a r g e s
Oceanography does not require authors to pay page charges or costs for fourcolor reproduction of fi gures and graphics. However, to offset production costs, a modest fi xed charge per article ($500) has been established for those articles published as part of the regular (i.e., unsponsored) section of the magazine.
Contact TOS at info@tos.org for more information. 
